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A double aortic arch mimicking a right aortic arch
with an aberrant subclavian artery
Iki Adachi, MD,a Rajesh Krishnamurthy, MD,b and David L. S. Morales, MD,a Houston, Tex
A 4-month-old boy was referred for persistent respiratory symptoms despite having undergone division of the
ligamentum arteriosus for the diagnosis of a right aortic arch with an aberrant left subclavian artery. A computed
tomography scan demonstrated symmetric arch vessels around the trachea at the thoracic inlet, with the left common
carotid artery being tethered posteriorly, more suggestive of a double aortic arch with an atretic left arch between the left
common carotid and subclavian arteries. This diagnosis was confirmed intraoperatively, and division of the atretic portion
released the bronchial obstruction. This case highlights the importance of careful evaluation of the vascular anatomy.
(J Vasc Surg 2011;54:1151-3.)
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aDouble aortic arch is occasionally associated with par-
tial atresia of the left arch, which usually involves the
posterior aspect of the arch, distal to the take-off of the left
subclavian artery (SCA). In rare instances, the atretic seg-
ment lies between the left common carotid artery (CCA)
and the left SCA, which is known as a type C double aortic
arch.1,2 Its radiographic appearance mimics that of a right
arch with an aberrant left SCA because the branching
pattern of the neck vessels is nearly identical in the two
conditions. Nonetheless, distinction between the two con-
ditions is important surgically because the operative proce-
dures are different. Recent advances in cross-sectional im-
aging and three-dimensional (3D) reconstruction reveal
morphologic clues that permit distinction between the two
conditions, allowing for appropriate decision making re-
garding treatment.
CASE REPORT
A 3-month-old boy was brought to a local hospital in another
state for a brief cyanotic episode. A computed tomography (CT)
angiography of the chest was performed for stridor. The imaging
was interpreted as a vascular ring comprising a right aortic arch
with an aberrant left SCA. Surgical division of the ligamentum
arteriosus was performed but did not provide any symptomatic
improvement. A rigid bronchoscopy demonstrated persistent dis-
tal tracheal compression and nearly complete occlusion of the left
main stem bronchus.
At age 4 months, he was referred to our hospital for persistent
respiratory difficulty, with stridor being the primary symptom.
After careful consideration of his clinical course, the CT angiogram
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doi:10.1016/j.jvs.2011.04.045as repeated with 3D reconstruction of the vasculature and the
irways to evaluate the anatomy in greater detail.
With conscious sedation, helical CT of the chest was per-
ormed after the intravenous administration of 1.2 mL/kg of
ontrast agent, with 1.25-mm images reconstructed in the axial
lane and 2-mm images in the coronal and sagittal planes.
ynamic images of the chest for airway evaluation were also
btained. Maximum-intensity projection, multiplanar reforma-
ion, and 3D volume rendering postprocessing techniques were
sed.
The CT images (Fig 1) appeared to be consistent with the
nitial diagnosis of a right arch with an aberrant left SCA.
owever, careful examination disclosed tethering and posterior
eflection of the proximal left CCA (Fig 1, a, and b), which
ould not be expected in the setting of an aberrant left SCA.
lso, at the level of the thoracic inlet, the vessels were symmet-
ically arranged around the trachea (Fig 1, c). These subtle
ndings raised the possibility of a double aortic arch with an
tretic segment of the left arch between the left CCA and the left
CA, for which division of the ligamentum would not be
ufficient to relieve the ring.1 In addition, the proximal descend-
ng thoracic aorta crossed the spine from right to left to descend
long the left paraspinal region, consistent with a circumflex
rch (Fig 1, d).
Apart from mild distal tracheal narrowing caused by the
ascular ring, a severe proximal left main stem bronchial com-
ression was noted between the left-sided descending aorta and
he pulmonary artery bifurcation, with resultant air-trapping in
he left lung (Fig 1, d and e). The presence of persistent
espiratory symptoms and evidence of severe airway compro-
ise on imaging resulted in the decision to reoperate to relieve
he vascular ring.
A repeat left thoracotomy revealed severe adhesions, especially
round the division of the ligamentumarteriosum.As is our routine in
ll vascular rings, the descending aorta, remnants of the ductal liga-
ent, the recurrent laryngeal nerve, the left arch, and the left SCA
ere all dissected out and clearly identified. The atretic segment of the
eft archwas adherent to the underside of the large inflammatorymass
round the divided ligament. The left arch ligament was divided. The
ortic side of the large inflammatory mass was sewn to the posterior
ascia while doing bronchoscopy to demonstrate that it relieved the
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showed improved opening of the left bronchus (Fig 2).
The patient’s postoperative recovery was uneventful. He was
Fig 1. a, A left anterior oblique view of a three-dimensio
branching pattern of the neck vessels. There is a patent rig
subclavian artery (white arrow). However, the left common
and is approximated with the left subclavian artery. b, This r
of a 3D rendering of the trachea and vasculature. c,Amirro
respect to the trachea and esophagus on an axial comput
d, A coronal reformatted image from the CT image shows
from right to left. The left lunghas increased lucency compar
stembronchus obstruction from the circumflex arch. Surgic
e, A 3D volume-rendered image of the airways shows se
A, Aorta; P, pulmonary artery; T, trachea.
Fig 2. a,An intraoperative finding of an atretic left arch is de
and (c) after the division of an atretic left arch. LB, Left broncextubated on postoperative day 1 and discharged home on day 4. tt 4 months after the procedure, bronchoscopy under general
nesthesia with laryngeal mask airway revealed a patent trachea and
eft bronchus. Despite residual tracheomalacia, the trachea opened
D) volume-rendered image of the vasculature shows the
tic arch, with an appearance suggestive of an aberrant left
tid artery (red arrow) is tethered and deflected posteriorly
nship is better appreciated on a superior thoracic inlet view
e symmetric arrangement of the arch vessels is shownwith
mography (CT) image at the level of the thoracic inlet.
rcumflex course of the proximal descending thoracic aorta
th the right due to air trapping causedbyproximal leftmain
s are noted at the site of the prior ductal ligament resection.
proximal left main stem bronchial stenosis (blue arrow).
by the asterisk. Bronchoscopic images are shown (b) before
B, right bronchus.nal (3
ht aor
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verenotedo a good size with positive pressure ventilation.
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Double aortic arch can be associated with segmental
atresia of one of the arches. Garti et al2 classified four
subtypes of this condition according to the location of the
atretic segment (Fig 3): Type A and type B double aortic
arch are relatively common, but type C1,2 and type D3 are
extremely rare. The rarity of a type C double arch may
partly explain the difficulty in differentiating this condition
from a similar and more prevalent form of arch anomaly,
the right arch with an aberrant left SCA.4 The branching
patterns of neck vessels are equivalent and are almost iden-
tical from a hemodynamic standpoint. Nevertheless, dis-
tinction between the two entities is clinically important
because surgical management is different. Division of liga-
mentum arteriosus would not provide adequate relief of
bronchial compression in type C double arch, as demon-
strated in this patient. Complete relief would require addi-
tional division of the atretic arch.
Despite the diagnostic difficulty, a couple of findings
on cross-sectional imaging can be helpful for differentia-
tion. The most striking feature is a posterior deflection of
the left CCA, which would be caused by the tethering of
the left CCA by the atretic ligament connecting it to the left
Fig 3. The hypothetical model of a double aortic arch shows the
division of the left arch into four segments, a to d.2 Adapted from
Ito et al.3 A, Ascending aorta; CCA, carotid artery;D, descending
aorta; lda, left ductus arteriosus; P, pulmonary artery; rda, right
ductus arteriosus; SCA, subclavian artery.SCA. This anatomic feature is responsible for the charac- Seristic bilateral indentation of the esophagus in the frontal
lane in patients with double arch, whereas only a right-
ided compression is typically seen in those with a right arch
ith an aberrant left SCA.2 Because the left CCA and the
eft SCA arise from the left arch, the CT image will show a
ymmetric arrangement of the aortic arch branches around
he trachea at the level of the thoracic inlet, unlike what
ould be seen with a right arch with an aberrant left SCA.
An additional finding in this patient contributed to the
irway compromise: The proximal descending aorta tra-
ersed ventral to the spine from right to left to descend
long the left paraspinal region, often referred to as a
etro-esophageal or circumflex aorta. This entity is fre-
uently associated with the former diagnosis but is very rare
n the setting of a right aortic arch with an aberrant left
CA.5 The division of the left aortic arch and sewing of the
orta to the posterior fascia offered significant relief of left
ain stem bronchial compression caused by the circumflex
rch. During follow-up, the patient is being closely moni-
ored for symptoms of fixed bronchial stenosis, which
ight require division of the right aortic arch and its
nterior relocation to make a left arch system.
ONCLUSIONS
This rare form of double aortic arch (type C) highlights
he importance of a careful examination of the direction
nd relationship of the aortic arch branches preoperatively
y noninvasive cross-sectional imaging as well as intraoper-
tively in correctly diagnosing and treating children with
ascular rings.
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